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TOWARDS  A  SMOG   PLAN   FOR  ONTARIO 


Foreword 


As  Ontarians,  we  all  have  a  right  to  clean  air.  Although 
Ontario  has  made  significant  reductions  to  key  air 
pollutants,  smog  still  remains  a  serious  and  growing 
concern.  Pollutants  that  cause  smog  have  been  linked 
to  increased  human  mortality,  a  wide  range  of  health 
problems,  property,  material  and  vegetation  damage. 

Smog,  a  harmful  mixture  of  gaseous  and  particulate 
pollutants,  is  caused  by  emissions  from  motor  vehicles, 
power  plants,  manufacturing  and  other  industrial 
activities.  Nitrogen  oxides,  volatile  organic  compounds 
and  particulates  together  create  this  harmful  mixture 
which  cannot  always  be  seen. 

The  smog  problem  presents  a  challenge  to  all  of  us. 
To  address  this  issue,  Ontario  needs  to  develop  a  smog 
reduction  plan.  Your  support  and  involvement  is 
crucial  to  Ontario's  success. 

We  invite  all  partners  —  industries,  governments, 
health  groups,  academic  institutions  and  other  interest 
groups  —  to  respond  to  this  document  by  participating 
in  a  two-day  consultation  workshop  in  Toronto,  June 
19-20, 1996.  But  participation  doesn't  end  here.  We 
need  your  leadership  and  expertise  to  develop  action 
plans  over  the  next  several  months. 


Our  aim  is  to  create  dialogue,  share  ideas  and 
develop  a  plan  by  the  end  of  1996  that  will  be  included 
as  part  of  Ontario's  commitment  to  a  National  Smog 
Strategy.  This  strategy  will  be  tabled  with  the  Canadian 
Council  of  Ministers  of  the  Environment  (CCME)  in 
1997. 

Ontario  experiences  among  the  highest  smog  levels 
in  Canada.  In  the  Windsor-Quebec  Corridor,  we  have 
the  most  cars,  the  largest  industrial  region  and  are 
heavily  affected  by  transboundary  pollution  from  our 
neighbours  in  the  United  States.  At  least  half  of 
Ontario's  ground-level  ozone  —  an  important  compo- 
nent of  smog  —  originates  in  the  United  States. 

This  document  summarizes  the  extent  of  Ontario's 
smog  problem  and  discusses  some  measures  we  can 
take  to  reduce  emissions  that  contribute  to  smog. 
A  separate  technical  supporting  document  entitled, 
Supporting  Document  for  Towards  A  Smog  Plan  For 
Ontario  contains  more  detailed  information. 
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Towards  a  smog  plan 


Towards  A  Smog  Plan  For  Ontario  is  an  initiative 
that  calls  on  individuals,  business,  organizations  and 
governments  to  develop  and  implement  actions  to 
reduce  emissions  of  contaminants  that  contribute  to 
the  smog  problem  in  Ontario. 

As  part  of  Ontario's  on-going  effort  to  respond  to 
the  smog  problem,  this  discussion  paper  will  evolve 
into  the  Ontario  Smog  Management  Plan.  This  plan 
will  be  incorporated  into  a  National  Smog  Strategy 
for  Canada. 

In  1990,  the  Canadian  Council  of  Ministers  of  the 
Environment  (CCME)  launched  a  Management  Plan 
for  Nitrogen  Oxides  /Volatile  Organic  Compounds 
(NOx/VOCs).  The  environment  and  energy  ministers 
reviewed  the  plan  in  1994  and  requested  a  Next  Steps 
Smog  Management  Strategy,  i.e.,  National  Smog 
Strategy. 

The  proposed  strategy  wiD  consist  of: 

•  a  National  Smog  Management  Plan; 

•  four  Regional  Smog  Management  Plans  for  the 
Ontario  and  Quebec  portions  of  the  Windsor  Quebec 
Corridor,  Lower  Fraser  Valley  and  Southern  Atlantic 
Region;  and 

•  an  expanded  scope  to  consider  other  pollutants  such 
as  inhalable  particulates. 


GOALS  AND  OBJECTIVES 

Ontario's  Smog  Management  Plan  will  ensure  that 
people  and  vegetation  in  the  entire  province  have 
cleaner  and  healthier  air.  We  need  to  act  now.  Our 
proposed  goals,  to  be  achieved  by  the  end  of  the 
indicated  year,  are  as  follows: 

1997  •   Initiate  reductions  of  Ontario  nitrogen 

oxides  and  volatile  organic  compounds 
annual  emissions,  to  attain  a  45  per  cent 
reduction  of  the  1990  emissions  by  2015, 
leading  towards  the  reduction  of  ground 
level  ozone  in  Ontario. 
1997  •  Initiate  additional  actions  to  reduce 

emissions  that  contribute  to  inhalable 
and  respirable  particulates  by  at  least 
10  per  cent  by  2015. 

1997  •   Establish  inhalable  and  respirable 

particulate  ambient  air  quality  criteria. 

1998  •   Develop  a  comprehensive  Ontario 

particulate  reduction  strategy. 
Ongoing    •   Advance  negotiations  with  the  United 
States  to  attain  nitrogen  oxides  and 
volatile  organic  compound  reductions 
that  are  compatible  with  Ontario's  goals. 
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What  is  smog? 


In  summer,  the  components  of  smog  are  ground-level 
ozone  and  inhalable  particulates.  In  winter,  inhalable 
particulates  are  the  main  component. 

OZONE 

Ozone  exists  naturally  in  the  upper  atmosphere,  pro- 
tecting the  earth  from  the  sun's  harmful  rays.  Ozone 
also  occurs  near  ground  level,  formed  when  two 
groups  of  air  pollutants  —  nitrogen  oxides  and  volatile 
organic  compounds  from  industrial,  automobile  and 
other  emissions  —  react  in  the  air  in  the  presence  of 
sunlight. 

Ground-level  ozone  is  harmful  to  humans  and 
vegetation,  and  it  can  also  damage  textiles,  dyed 
materials,  plastics  and  rubber. 

The  best  way  of  controlling  ozone  over  large  regions 
is  by  reducing  nitrogen  oxide  emissions.  Local  ozone 
production  near  urban  centres  is  best  controlled  by 
reducing  both  nitrogen  oxides  and  volatile  organic 
compound  emissions. 

SUMMER  SMOG 

High  levels  of  ground-level  ozone  occur  more  often 
if  the  summer  is  sunny,  hot  and  dry.  Changing  weather 
patterns  from  year  to  year  account  for  much  of  the 
variations  in  yearly  exceedances  of  Ontario's  one-hour 
ozone  criterion  of  80  parts  per  billion. 

For  example,  the  summer  of  1988  was  hot,  dry, 
sunny  and  therefore,  very  conducive  to  the  formation 
of  ground  level  ozone.  These  conditions  resulted  in  a 
high  number  of  exceedances  (see  Figure  1). 

INHALABLE  AND  RESPIRABLE  PARTICULATES 

Other  important  components  of  smog  are  inhalable 
particulates  (IP)  and  respirable  particulates  (RP). 

Inhalable  particulates  measure  less  than  10  microme- 
tres (microns)  in  diameter.  They  are  easily  inhaled,  and 
the  smaller  size  particles  —  those  less  than  2.5  microns 
—  can  travel  to  the  deepest  part  of  the  respiratory  tract. 
The  2.5  micron  fraction  is  commonly  referred  to  as 
"respirable  particulates." 
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Figure  1: 

Number  of  hours  ozone  exceeded  M0EE  criterion 

(total  over  23  sites) 

Inhalable  particulates  generally  originate  as  wind- 
blown dust  from  roads,  construction  sites  and 
agricultural  areas;  as  ash  from  forest  fires;  and  as 
industrial  emissions.  These  tiny  particles  —  made 
up  of  such  constituents  as  sulphates,  nitrates,  organic 
compounds,  metals  and  soil  dust  —  are  harmful  to 
people  and  vegetation. 

Respirable  particulates  are  emitted  directly  into  the 
air  by  diesel  and  gasoline  engines,  fuel  combustion, 
power  plants  and  a  range  of  industries.  These  particles 
are  also  formed  in  the  atmosphere  by  the  chemical 
reaction  of  gaseous  pollutants,  such  as  sulphates  from 
sulphur  dioxide,  nitrates  from  nitrogen  oxides  and 
organic  particles  from  volatile  organic  compounds. 
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Emission  sources  in  both  Ontario  and  the  United 
States  contribute  to  this  secondary  formation  of 
respirable  particulates. 

Concentrations  of  inhalable  and  respirable 
particulates  are  usually  much  higher  in  urban  air 
than  at  rural  locations. 

With  only  limited  data  available  on  particulate 
emission  sources,  and  how  much  they  contribute  to 
the  smog  problem,  further  research  and  monitoring  is 
required. 

SOUTHERN  ONTARIO 

Most  of  Ontario's  nitrogen  oxides,  volatile  organic 
compounds  and  inhalable  particulates  emission  sources 
are  located  in  southern  Ontario,  i.e.,  in  the  Windsor- 
Quebec  Corridor. 

This  region  also  has  about  85  per  cent  of  Ontario's 
population  —  about  9.5  million  people. 

In  1990,  human  activities  released  about  659 
kilotonnes  of  nitrogen  oxides  and  868  kilotonnes  of 
volatile  organic  compounds  into  the  air. 

It's  estimated  that  more  than  60  per  cent  of  nitrogen 
oxides  and  30  per  cent  of  volatile  organic  compounds 
emissions  come  from  transportation  sources  (cars, 
heavy-duty  diesel  trucks  and  off-road  diesel).  Other 
major  sources  include  primary  metal  production, 
petroleum  refining  and  power  generation.  Residential, 
industrial  and  commercial  emissions  are  also  signifi- 
cant sources,  as  are  naturally-occurring  volatile  organic 
compounds  emissions.  (See  Figure  2  and  Table  A  in 
Appendix) 

Sometimes,  the  sources  of  these  pollutants  are 
beyond  our  control.  For  instance,  volatile  organic 
compounds  (VOCs)  are  also  emitted  from  forests 
and  other  vegetation  in  the  ecosystem.  During  warm 
summer  days  in  southern  Ontario,  naturally-occurring 
emissions  of  VOCs  are  comparable  in  magnitude  to 
emissions  from  human  activities. 


NO, 


VOC 


■   Transportation 
El    Ind/Comm. 
□    Power  Gen 


D    Heating/Combustion 
13    Consumer  ProdTMisc. 


Figure  2: 

Sources  of  NO,  and  VOC  emissions  from  human  activities 


SMOG  KNOWS  NO  BOUNDARIES 

On  hot  summer  days,  more  than  50  per  cent  of  the 
ozone  affecting  Ontario  comes  from  sources  in  the 
United  States.  Nitrogen  oxide  and  volatile  organic 
compound  emissions  from  the  United  States  midwest 
can  be  transported  long  distances,  contributing  to 
Ontario's  ozone  levels,  especially  in  southwestern 
Ontario. 

The  United  States  one-hour  average  ozone  standard 
of  120  parts  per  billion  is  much  higher  than  Ontario's 
criterion  of  80  parts  per  billion.  Even  if  a  United  States 
program  were  to  achieve  their  standard  it  would  still 
result  in  ozone  levels  in  Ontario  above  the  provincial 
criterion. 

This  emphasizes  the  need  to  work  with  our  U.S. 
neighbours  to  harmonize  our  ground-level  ozone 
reduction  strategies. 
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Health  problems  and  damages 


It's  now  well  known  and  documented  that  smog  not 
only  aggravates  a  wide  range  of  serious  health  prob- 
lems such  as  asthma  and  other  respiratory  diseases,  it 
can  also  increase  human  mortality  rates.  It  can  damage 
property  by  corroding  certain  types  of  materials,  retard 
forest  growth,  injure  vegetation  and  affect  crop  yields. 
The  adverse  effects  to  people  and  the  environment  are 
summarized  in  Table  1. 

Other  measures  of  health  effects  include  increases  in 
the  frequency  of  child  and  chronic  bronchitis,  asthma 
symptoms,  hospital  admissions  and  respiratory  restrict- 
ed activity  days. 

HEALTH  ALERT 

Recent  studies  have  linked  human  death  rates  with 
exposure  to  inhalable  particulates.  This  association  is 
apparent  in  ambient  or  open  air  concentrations  typical 
of  metropolitan  areas  in  North  America  including 
Toronto,  Detroit  and  Los  Angeles. 


Studies  show  that,  where  ambient  v24-hour  average' 
inhalable  particulate  concentrations  are  at  least  25 
micrograms  per  cubic  metre  (ug/m^),  a  reduction  by 
10  ug/m^  could  reduce  the  total  mortality  rate  by  one 
per  cent,  the  respiratory  mortality  rate  could  fall  by 
3.4  per  cent,  and  the  cardiovascular  mortality  rate  by 
1.4  per  cent. 

Studies  have  also  linked  inhalable  particulate  and 
ozone  with  cardio-respiratory  diseases. 

These  studies  show  that: 

•  where  daily  peak  ozone  concentrations  are  about 
40  parts  per  billion  (ppb)  or  higher,  a  reduction  of 
10  ppb  in  ozone  concentrations  could  reduce  the 
existing  respiratory  hospital  admission  rate  by 
0.9  per  cent;  and 

•  a  reduction  in  average  24-hour  inhalable  particulate 
concentrations  of  10  ug/m^  could  reduce  the  exist- 
ing cardiac  hospital  admission  rates  by  0.6  per  cent 
and  the  respiratory  hospital  admission  rate  by 

0.8  per  cent. 


TABLE  1:  DAMAGE  CATEGORIES  OBSERVED  IN  ONTARIO  WITH  CONSTITUENTS  OF  SMOG 

Damage  category  O3  NC*X  VOC 
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CROP  AND  VEGETATION  DAMAGE 

Ozone  is  the  most  damaging  of  all  atmospheric 
pollutants  to  crops,  forests,  trees,  ornamental  plants 
and  terrestrial  ecosystems. 

Early  research  focused  on  visible  symptoms  of  leaf 
damage.  As  a  result,  air  standards  were  developed  to 
protect  most  sensitive  crops  against  these  effects. 

However,  even  without  visible  symptoms,  ground- 
level  ozone  can  reduce  crop  yields.  Cumulative  expo- 
sure to  ozone  levels  in  excess  of  40-60  parts  per  billion 
over  a  three-month  growing  season  has  been  found 
to  have  damaging  effects  on  crop  and  tree  growth. 
However,  as  further  study  is  required  to  develop  a 
meaningful  measure  of  the  damaging  effects,  Ontario 
will  continue  to  use  the  existing  'one-hour  ambient  air 
quality  criterion'  of  80  parts  per  billion. 

DAMAGE  TO  PROPERTY  AND  MATERIALS 

Ozone,  in  ambient  concentrations  as  low  as  10 
parts  per  billion,  has  been  known  to  damage  certain 
materials  such  as  textiles,  dyes,  rubber  and  some 
plastics.  Rubber  products,  such  as  tires,  must  contain 
anti-oxidants  to  protect  them  from  cracking  and  split- 
ting. Particulates  also  cause  soiling,  while  their  acidic 
constituents  can  damage  buildings  and  other  structures 
containing  limestone. 


LINKS  TO  OTHER  AIR  ISSUES 

Smog  constituents  contribute  to  a  wide  variety  of 
other  environmental  problems,  such  as  climate  change 
and  toxics.  Nitrogen  oxides,  and  some  constituents  of 
inhalable  particulates,  also  contribute  to  the  formation 
of  acid  rain. 

While  ozone  and  nitrogen  oxides  are  not  considered 
carcinogenic,  some  of  the  constituents  of  inhalable 
particulates  and  volatile  organic  compounds  can  cause 
cancer.  Nitrogen  oxides  and  inhalable  particulates  can 
also  reduce  visibility. 

Efforts  to  reduce  emissions  that  cause  smog  can  have 
other  beneficial  results.  For  example,  emission  controls 
designed  to  reduce  nitrogen  oxides  and  volatile  organic 
compounds  in  vehicles  can  also  reduce  carbon  monox- 
ide emissions. 

Actions  to  reduce  nitrogen  oxides,  through  a 
decrease  in  fossil  fuel  use,  can  also  reduce  emissions  of 
carbon  dioxide,  a  primary  contributor  to  the  climate 
change  problem. 


TOWARDS  A  SMOG   PLAN   FOR  ONTARIO 


Building  on  past  efforts 


Over  the  years,  industries  and  governments  in 
Ontario  and  across  Canada  have  responded  to  the 
smog  problem  with  a  number  of  regulatory  and 
voluntary  measures. 

These  measures  include  more  stringent  vehicle 
emission  standards,  voluntary  reduction  commitments 
by  industrial  organizations  and  companies,  and  source- 
specific  guidelines  and  regulations. 

By  continuing  to  work  together,  we  can  build  on 
actions  already  taken  and  make  the  tough  decisions 
needed  to  create  a  healthier,  more  prosperous  environ- 
ment in  years  to  come. 

WE'RE  MAKING  PROGRESS 

We've  come  a  long  way  already.  For  instance: 

•  By  2005,  new  passenger  vehicle  tailpipe  emission 
standards,  in  place  this  year,  are  expected  to  reduce 
nitrogen  oxide  by  21  kilotonnes  a  year  and  volatile 
organic  compound  emissions  by  6  kilotonnes  a  year. 

•  By  the  year  2000,  Ontario  Hydro  has  committed  to 
reduce  annual  nitrogen  oxide  emissions  by  at  least 
37  kilotonnes,  or  40  per  cent  of  the  1985  level. 
Ontario  Hydro  has  actually  achieved  this  reduction 
target  in  1993-1995. 

•  By  1998,  Ontario's  vapour  recovery  regulation  for 
gasoline  distribution  systems  is  expected  to  reduce 
annual  volatile  organic  compound  emissions  by  19 
kilotonnes. 

•  Restrictions  on  the  volatility  of  gasoline  during 
summer  months  have  reduced  annual  volatile 
organic  compound  emissions  by  12  kilotonnes 
since  1989. 

•  In  1991,  LNCO  Limited  in  Sudbury  reduced  nitrogen 
oxide  emissions  by  43  kilotonnes  a  year  from  the 
1990  level. 

•  In  1994,  the  Countdown  Acid  Rain  Program  reduced 
sulphur  dioxide  emissions  by  570  kilotonnes  a 
year  from  the  1990  level.  Part  of  this  reduction  was 
achieved  through  the  use  of  new,  cost-effective 
Canadian  smelting  technology  developed  by  LNCO 
and  Falconbridge  Limited  of  Sudbury.  The  combined 
Canadian  and  U.S.  reductions  will  have  reduced  the 


secondary  formation  of  inhalable  and  respirable 

particulate  as  sulphates. 
•  Transit,  building  code  and  taxation  initiatives  to 

reduce  energy  consumption  are  expected  to  reduce 

nitrogen  oxides  emissions  by  six  kilotonnes  a  year. 

Ongoing  activities  will  support  measures  already 
taken  and  provide  further  short-term  reductions.  By 
2015,  existing  and  readily  available  reductions  are 
expected  to  reduce  annual  emissions  of  nitrogen  oxides 
and  volatile  organic  compounds  by  257  kilotonnes  and 
260  kilotonnes,  respectively.  Existing  reductions  are 
those  which  have  been  developed  and  will  be  under- 
taken by  the  year  2005.  Readily  available  reductions 
are  defined  as  activities  that  are  presently  under  devel- 
opment and  will  be  realized  on  or  before  the  year  2005. 

POTENTIAL  FUTURE  REDUCTIONS 

Figures  3  and  4  show  the  projected  emissions 
with  existing  commitments  and  readily  available 
opportunities  to  the  year  2015.  The  table  in  the 
Appendix  provides  further  details  on  reduction 
activities. 

Nitrogen  oxides  emission  reductions  will  primarily 
result  from  measures  taken  by  the  transportation, 
power  generation  and  primary  metal  sectors. 
Reductions  in  emissions  from  furnaces,  boilers  and 
heaters  will  also  contribute  to  overall  reductions. 

Volatile  organic  compound  emission  reductions  will 
come  primarily  from  changes  to  automotive  fuels  and 
fuel  distribution  systems,  surface  coating  application 
techniques  and  formulation,  cleaner  production  tech- 
nologies and  additional  emission  controls  by  industry. 

A  number  of  abatement  efforts  by  the  cement  and 
primary  metal  sectors  are  expected  to  reduce  emissions 
of  inhalable  particulates. 

In  addition,  efforts  to  reduce  emissions  of  nitrogen 
oxides,  volatile  organic  compounds  and  sulphur  diox- 
ide from  vehicles,  industrial  /commercial  operations 
and  through  energy  efficiency  improvements  are 
expected  to  reduce  the  direct  and  secondary  formation 
of  inhalable  particulates  emissions. 
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Figure  3: 

N0X  emission  projections  and  reductions  in  Ontario 


Figure  4: 

V0C  emission  projections  and  reductions  in  Ontario 


For  example,  existing  commitments  within  the 
Canadian  and  United  States  acid  rain  programs  to 
reduce  1980  sulphur  dioxide  emissions  by  40  per  cent 
are  expected  to  reduce  sulphate  concentrations  —  and 
the  corresponding  sulphate  component  of  inhalable 
particulates  —  by  about  40  per  cent. 


EMISSIONS  FORECAST 

Many  of  these  reductions  may  be  offset  by  increases 
in  emissions  due  to  economic  growth,  increases  in  the 
number  of  cars  on  the  road  and  the  distance  travelled 
per  car. 

As  a  result,  by  year  2015,  nitrogen  oxides  emissions 
are  still  expected  to  increase  by  17  kilotonnes,  or 
three  per  cent;  and  volatile  organic  compounds  by 
87  kilotonnes,  from  1990  levels. 


i  TOWARDS  A  SMOG  PLAN  FOR  ONTARIO 


More  needs  to  be  done 


Despite  the  many  measures  that  have  been  taken  or 
are  under  way,  it's  clear  from  the  facts  and  figures 
presented  that  much  more  still  needs  to  be  done. 

A  key  goal  of  the  Ontario  Smog  Plan  will  be  to 
reduce  both  nitrogen  oxides  and  volatile  organic 
compounds  emissions  by  45  per  cent  from  their  1990 
level  (see  Figures  3  &  4). 

Since  emissions  by  2015  are  actually  projected  to 
increase  due  to  economic  growth,  the  actual  required 
emission  reductions  are  estimated  to  be: 

•  314  kilotonnes  of  nitrogen  oxides,  or  46  per  cent  of 
projected  2015  emissions;  and 

•  478  kilotonnes  of  volatile  organic  compounds,  or 
50  per  cent  of  projected  2015  emissions. 

TAKING  ACTION 

By  working  together,  we  can  come  up  with  innova- 
tive ways  of  further  reducing  harmful  smog-causing 
emissions. 

More  stringent  fuel  specifications  and  vehicle 
emission  standards  may  help  reduce  nitrogen  oxides 
and  volatile  organic  compounds  emissions  from  the 
transportation  sector.  Vehicle  inspection  and  mainte- 
nance programs,  reduced  vehicle  use  through  public 
education,  and  improved  public  transit  and  land  use 
planning  may  also  contribute  to  reductions. 

In  the  power  generation  and  industrial  sectors,  nitro- 
gen oxides  emissions  may  be  addressed  by  replacing 
equipment  with  cleaner  production  technologies  as 
they  become  available  over  the  next  15  years. 

Volatile  organic  emission  reductions  in  the  industrial 
and  commercial  sectors  may  be  addressed  through 
product  content  specifications,  the  use  of  more  effective 
surface  coating  application  techniques,  control  of 
fugitive  emissions,  and  equipment  replacement  as 
new  technologies  become  available. 

Business  competitiveness  and  global  market 
pressures  over  the  next  20  years  may  help  drive  these 
reductions.  In  their  search  for  continuous  improve- 
ment, industries  will  need  to  upgrade  their  production 
processes  on  an  ongoing  basis.  They  may  need  to 
analyze  and  retrofit  energy  and  resource-wasteful 


processes,  switch  to  low-emission  vehicles  and  take 
advantage  of  cost-saving  environmental  technologies. 

These  measures  will  help  reduce  nitrogen  oxides, 
volatile  organic  compounds  and  inhalable  particulates 
emissions  from  manufacturing,  transportation  and  con- 
struction activities.  Economic  policy,  standard  setting, 
research  and  public  education  will  also  help  to  increase 
emission  reduction  awareness.  These  forces  of  change 
will  require  industries  to  develop  action  plans  that  will 
lead  to  further  reductions. 

WHAT  OTHERS  ARE  DOING 

Other-jurisdictions,  such  as  the  United  States  and 
British  Columbia  are  proposing  or  implementing  pro- 
grams to  address  smog  and  its  precursor  emissions  of 
nitrogen  oxides  and  volatile  organic  compounds. 

•  Mandated  by  the  Amended  United  States  Clean  Air 
Act,  thirteen  states  along  the  eastern  seaboard  have 
established  the  Ozone  Transport  Commission  (OTC). 
OTC  recently  recommended  new,  low-emission 
vehicle  standards,  a  mandatory  vehicle  inspection 
and  maintenance  program,  and  the  use  of  cleaner 
fuels.  OTC  has  also  called  for  a  55-75  percent  reduc- 
tion in  nitrogen  oxide  emissions  by  2003  for  large 
stationary  sources  and  development  of  a  trading 
program.  A  much  broader  37-state  group,  the  Ozone 
Transport  Assessment  Group  (OTAG)  comprising 
most  of  the  eastern  half  of  the  country  is  now 
engaged  in  an  effort  to  develop  and  assess  possible 
actions  to  reduce  ozone  smog,  including  measures 
such  as  those  proposed  in  the  OTC  states.  The 
proposals  will  form  the  basis  for  a  coordinated 
state-level  regulatory  program  required  by  U.S.  Law 
in  1997. 

•  British  Columbia  recently  announced  new  auto 
emissions  standards  to  complement  the  province's 
existing  inspection  and  maintenance  program.  This 
includes  efforts  to  promote  alternative-fuelled  vehi- 
cles, California-type  emission  standards  to  reduce 
emissions  by  50-70  per  cent  from  1996  levels,  and 
implementation  of  electric  vehicles  as  early  as  1997. 


A  DISCUSSION  PAPER 


Benefits 


To  calculate  the  health,  environmental  and  economic 
benefits  of  reducing  the  precursors  of  smog,  we  started 
from  a  baseline  which  assumes  that  no  reduction  activi- 
ties will  have  taken  place  between  1990  and  2015.  If 
that  were  the  case,  then  it  is  projected  that  by  year 
2015,  emission  levels  would  reach  933  kilotonnes  per 
year  of  nitrogen  oxides  and  1,215  kilotonnes  per  year 
of  volatile  organic  compounds  (see  Figures  3  and  4). 
From  this  baseline,  the  projected  benefits  of  reducing 
emissions  of  these  smog  precursors  was  calculated 
following  two  possible  scenarios: 

Scenario  1.     Existing  and  readily  available  reductions. 
Scenario  2.     45  per  cent  reductions  from  1990  levels 

of  nitrogen  oxides  and  volatile  organic 

compound  emissions. 

Public  benefits  can  be  expressed  as  quantities  of 
reduced  incidents  of  human  health  effects,  reduced 


environmental  damages,  or  improvements  such  as 
increased  crop  production.  Private  benefits  of  invest- 
ments in  nitrogen  oxides  and  volatile  organic  com- 
pounds emissions  reductions  can  be  realized  by 
some  sources. 

Monetary  value  estimates  associated  with  these 
benefits  serve  as  an  indicator  of  the  economic  and 
social  importance  of  each  type  of  benefit.  The  monetary 
values  can  be  combined  for  comparison  against  the 
costs  of  implementing  environmental  protection. 

Nitrogen  oxides  and  volatile  organic  compound 
emission  reductions  also  contribute  to  a  decrease  in 
the  secondary  formation  of  inhalable  particulates  (as 
nitrates  and  secondary  organic  aerosols).  These  were 
considered  in  the  estimates  of  benefits. 

Overall,  under  both  scenarios,  our  analysis  show 
that  there  are  significant  cost-saving  benefits  to  be 
realized. 


TABLE  2:  SELECTED  REDUCED  ANNUAL  HEALTH  EFFECTS  IN  MORBIDITY  AND  MORTALITY  BY  2015 
ASSOCIATED  WITH  SMOG  SCENARIOS  FOR  ONTARIO 


Scenarios 


Reductions  in  mortalities 


Reductions  in  selected  morbidity  effects 

Sympton  days 
(000s) 


Hospital 
admissions 


Adult  chronic 
bronchitis 


O 


3_ 


IP 


o, 


IP 


IP 


o 


3. 


ip 


Scenario  1: 

Existing  +  Readily  Available 
Reductions,  relative  to  a  base 
case  of  unreduced  emissions 
in  the  year  2015 


2  to  4 


59 


11  to  23 


46 


NA 


394 


127  to  270 


1496 


Scenario  2: 

45%  reductions  of  1990  NOx  and 
VOC  emissions,  relative  to  a  base 
case  of  unreduced  emissions  in 
the  year  2015 


4  to  10 


118-173 


28  to  58      91  to  137 


NA 


797  to 
1169 


315  to 
661 


3023  to 
4436 


Notes: 

O3:  Ozone. 

IP:  Inhalable  particulates.  IP  values  are  based  on  reductions  in  secondary  formation  of  IP,  due  only  to  decreases  in  nitrates  and 

secondary  organic  aerosols 

Hospital  Admissions:  Respiratory  for  O3;  Cardiac+Respiratory  for  IP. 

Symptom  Days:  Sum  of  Asthma,  Restricted  Activity  and  Acute  Respiratory  Days. 

Not  all  health  effects  are  shown  in  this  table. 
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BENEFITS  TO  HEALTH 

Table  2  shows  that  with  committed  and  readily 
available  efforts  to  reduce  nitrogen  oxide  and  volatile 
organic  compound  emissions  as  indicated  in  Scenario 
1,  there  could  be  as  many  as  63  fewer  mortalities  a 
year  by  2015  due  to  decreases  in  ozone  and  inhalable 
particulate  exposures. 

In  addition,  up  to  394  fewer  cases  of  chronic 
bronchitis  in  adults  and  as  many  as  69  fewer  hospital 
admissions  a  year  could  result  from  decreases  in  ozone 
and  inhalable  particulate  exposures  by  2015. 

People  across  Ontario  would  experience  several 
million  fewer  days  of  respiratory  and  asthma  symp- 
toms a  year  by  2015. 

Table  2  also  shows  Scenario  2  reductions  would 
decrease  the  number  of  mortalities  by  122-183  a  year 
by  2015.  Hospital  admissions  for  respiratory  and/or 
cardiac  problems  could  be  reduced  by  119-195  annually 
Dy  2015. 

VALUE  OF  HEALTH  BENEFITS 

Monetary  values  of  public  health  benefits  are  based 
on  the  amounts  that  individuals  are  willing  to  pay  for 
small  reductions  in  risk  of  death,  or  to  avoid  specific 
morbidity  effects  such  as  those  shown  in  Table  2. 


Other  morbidity  effects,  such  as  hospital  admissions 
or  cases  of  bronchitis  in  children  and  adults,  are  based 
on  cost  of  illness  values  but  are  adjusted  to  willing-to- 
pay  equivalent  values. 

Table  3  summarizes  the  range  of  total  estimated 
annual  monetary  values  associated  with  reduced 
mortalities  and  morbidities  for  Ontario  if  reduction 
goals  are  achieved  by  2015. 

By  2015,  in  Ontario,  total  monetary  values  that  may 
be  attributed  to  reduced  mortalities  and  morbidities 
range  from  $398  million  to  as  much  as  $1.2  billion 
annually.  These  values  may  be  understated  because 
higher  monetary  values  could  be  attributed  to  some 
effects  and  because  of  uncertainties  associated  with 
exposure  /health  effects  relationships. 

BENEFITS  TO  VEGETATION 

Earlier  studies  have  shown  that  crop  and  ornamen- 
tal plant  yields  in  Ontario  could  be  increased  by  up  to 
$70  million  annually  if  we  achieved  the  existing  ozone 
air  quality  criterion  of  80  parts  per  billion. 

As  part  of  standards  setting  reviews  in  Canada,  the 
U.S.  and  Europe,  the  economic  impact  of  ground-level 
ozone  on  vegetation  in  Ontario  and  other  countries  is 
now  being  re-evaluated.  Although  these  studies  are  not 
yet  complete,  they  do  substantiate  the  damaging  effects 
of  ground-level  ozone  on  vegetation  in  Ontario. 


TABLE  3:  TOTAL  ANNUAL  MONETARY  VALUES  OF  REDUCTIONS  IN  MORBIDITY  AND  MORTALITY  EFFECTS  BY  2015 
ASSOCIATED  WITH  SMOG  SCENARIOS  FOR  ONTARIO 


Emission  reduction  scenarios 


Value  of  reduced 

mortality  effects 

($mil/year) 


Value  of  reduced 

morbidity  effects 

(Smil/year) 


Scenario  1:  Existing  +  readily  available  reductions, 

relative  to  base  case  of  unreduced  emissions  in  the  year  2015 


240  to  249 


157  to  161 


Total  reduced 

morbidity  and 

mortality  effects 

(Smil/year) 


398  to  410 


Scenario  2:  45%  reduction  of  1990  N'Ox  and  VOC  emissions, 

relative  to  a  base  case  of  unreduced  emissions  in  the  year  2015      490  to  730 


319  to  473 


809  to  1,203 


Note:  These  monetary  value  estimates  are  not  discounted  to  reflect  the  reduced  value  people  place  on  future  benefits.  If  these 
values  are  to  be  compared  explicitly  with  more  immediate  (1996-2000)  investments  in  abatement  or  prevention,  the  value  of  any 
future  benefits  should  be  discounted. 
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OTHER  BENEFITS 

Companies  that  invest  in  nitrogen  oxides  and 
volatile  organic  compounds  reductions  may  be  able 
to  achieve  other  cost  savings.  For  example,  printing 
companies  will  recover  greater  amounts  of  toners  and 
other  printing  chemicals,  thus  reducing  costs. 
Evaporative  loss  prevention  and  recovery  systems  now 
being  installed  in  automotive  fuel  storage,  transporta- 
tion and  retail  establishments  save  money  by  reducing 
fuel  losses.  Boiler  and  internal  combustion  technologies 
increase  the  burning  efficiency  of  fuel,  also  saving 
money  in  fuel  consumption,  as  well  as  reducing 
emissions. 


THE  COST  OF  REDUCTIONS 

Uncertainty  exists,  however,  over  the  availability  of 
technologies  and  the  costs  of  implementing  emission 
reductions  to  achieve  this  long-term  goal. 

We  call  on  all  stakeholders  to  provide  information 
on  the  costs  of  implementing  new  technologies  and 
other  reduction  measures  to  help  develop  benefit  and 
cost  evaluations. 
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Call  to  action 


To  meet  the  goal  of  a  45  per  cent  reduction  in  harmful 
smog-causing  nitrogen  oxides  and  volatile  organic 
compounds  emissions  requires  the  cooperative  action 
of  many  players.  Together,  we  have  the  combined 
resources,  the  knowledge  and  the  expertise  to  meet 
Ontario's  smog  problems. 

MEETING  THE  CHALLENGE 

This  document,  and  the  supporting  technical 
document,  is  our  call  to  action.  We're  asking  Ontario 
industries,  governments,  health  groups,  academic 
institutions  and  other  interest  groups  to  share  their 
ideas  and  to  develop  and  implement  action  plans  to 
reduce  Ontario's  serious  smog  problem. 

As  the  Ministry  of  Environment  and  Energy,  we're 
committed  to  working  with  all  stakeholders  to  respond 
to  the  smog  challenge. 

The  following  are  key  areas  where  we  need  to  begin 
to  take  action: 

A.  Reducing  transboundary  pollution 

The  U.S.  contributes  a  great  deal  to  Ontario's 
ground-level  ozone  and,  to  a  lesser  extent,  to 
inhalable  and  respirable  particulate  levels.  As  a 
result,  any  Ontario  reductions  will  have  a  smaller 
incremental  benefit  if  they  are  not  accompanied  by 
U.S.  reductions. 

We  encourage  the  federal  government  to  negotiate 
with  the  U.S.  to  harmonize  ground  level  ozone  and 
inhalable  particulate  strategies. 

B.  Reducing  the  Ontario  government's  own  emissions 

The  Ministry  of  Environment  and  Energy  will 
work  with  Management  Board  Secretariat  and  other 
ministries  to  strengthen  green  procurement  policies, 
and  improve  the  efficiency  of  government-operated 
facilities  and  equipment,  such  as  heating  and  air 
conditioning  systems,  as  well  as  government 
vehicles. 

C.  Reducing  transportation  emissions 

Stakeholders  —  including  the  province,  municipali- 
ties, motor  vehicle  manufacturers,  consumer  groups 


and  fuel  producers  —  are  encouraged  to  develop 
proposals  to  reduce  nitrogen  oxides,  volatile  organic 
compounds  and  inhalable  particulates  emissions. 
This  could  involve  the  use  of  vehicle  inspection  and 
maintenance  programs,  new  vehicle  technologies, 
idling  restrictions,  fuel  formulation,  change  in  land 
use  form/pattern  and  modal  shift. 

D.  Reducing  industrial,  commercial,  municipal  emis- 
sions 

Industrial  sectors  such  as  primary  metal,  surface 
coating  and  petroleum  refining,  are  encouraged  to 
develop  proposals  to  reduce  nitrogen  oxides,  volatile 
organic  compounds  and  inhalable  particulates 
emissions. 

These  proposals  may  include  the  use  of  voluntary 
agreements,  cleaner  technologies,  emissions  reduc- 
tion trading  schemes,  economic  instruments  and 
pollution  prevention  initiatives  to  achieve  these 
reductions. 

E.  Environmentally-friendly  products 

Some  of  the  consumer  products  we  use,  such  as 
aerosol  sprays  and  some  paints,  can  emit  fumes  and 
can  be  especially  hazardous.  Provincial  and  federal 
governments  and        manufacturers  may  consider 
lower  volatile  organic  compound  content  and  energy 
efficiency  standards  for  products  such  as  appliances, 
furnaces,  air  conditioners,  paints,  solvents,  adhesives 
and  sealants. 

F.  Public  education 

As  consumers,  home  and  automobile  owners,  we 
can  take  action  to  reduce  the  emission  of  smog 
precursors.  But  consumers  need  to  be  more  aware 
of  the  alternatives  to  the  spray-on  products,  cleaners 
and  disinfectants  which  contribute  to  the  smog 
problem.  Lifestyle  choices  are  also  important,  includ- 
ing how  and  how  often  we  drive  cars  or  use  power 
mowers  to  cut  grass.  Effective  public  education 
programs  involving  community,  industry  and 
government  stakeholders,  will  be  an  essential 
element  of  a  comprehensive  smog  strategy. 
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Next  steps 


We've  outlined  the  key  areas  of  opportunity  —  where 
immediate  measures  can  be  taken  to  begin  to  reduce 
smog  in  Ontario.  Now,  we  need  to  hear  your  concerns, 
your  ideas,  your  views. 

Stakeholder  involvement  and  partnership  are  crucial 
to  the  success  of  this  program.  To  get  the  program  in 
motion,  the  Ontario  Ministry  of  Environment  and 
Energy  is  establishing  stakeholder  working  groups  to 
develop  proposals  for  action. 

We're  looking  for  plans  that  will  outline  measures  to 
reduce  nitrogen  oxides,  volatile  organic  compounds 
and  inhalable  particulates  emissions  over  the  next  20 
years. 

BE  PART  OF  THE  SOLUTION 

The  process  begins  June  19-20, 1996,  at  a  two-day 
consultation  workshop  in  Toronto  that  brings  stake- 
holders together  to  discuss  concerns,  technologies  and 
other  reduction  measures. 

We  need  your  support  and  your  participation  to 
develop  a  smog  plan  for  Ontario. 

This  consultation  workshop  will  set  the  stage  for  the 
formation  of  working  groups  that  will  meet  regularly 
and  develop  action  plans  that  will  become  part  of 
Ontario's  Smog  Management  Plan. 

Smog  is  a  concern  to  all  of  us.  We  need  to  change 
and  chart  a  new  course.  But  we  can't  do  it  alone;  we 
need  to  do  it  together.  The  time  is  short  and  the  matter 
is  urgent. 


TO  SUBMIT  COMMENTS,  OR  FOR  MORE  TECHNICAL 
INFORMATION,  PLEASE  CONTACT: 

Ontario  Regional  Smog  Management  Plan 
Science  and  Technology  Branch 
Ministry  of  Environment  and  Energy 
135  St.  Clair  Avenue  West,  14th  Floor 
Toronto,  Ontario  M4V  1L5 
Tel:    (416)323-5200 
Fax:  (416)323-5031 

FOR  GENERAL  INFORMATION,  OR  TO  ORDER 
ADDITIONAL  COPIES  OF  THIS  DOCUMENT  OR 
THE  SUPPORTING  DOCUMENT,  PLEASE  CONTACT: 

Ontario  Ministry  of  Environment  and  Energy 

Public  Information  Centre 

135  St.  Clair  Avenue  West,  Main  Floor 

Toronto,  Ontario  M4V  1P5 

Tel:    1-800-565-4923 

(416)-323-4321  in  Toronto 

(416)-325-4000  in  Toronto 

(new  telephone  number  after  June  14,  1996) 
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Appendix 


Table  A:  Summary  of  NOx  and  VOC  Emission  Reduction  Activities  in  Ontario  -  Existing  Commitments  plus  Readily  Available  Opportunil 

The  projected  2015  emissions  (column  4)  take  into  consideration  growth  and  assumes  no  new  reductions  activities  have  taken  place  a 
1990.  The  net  emission  reduction  (column  6)  is  the  projected  reductions  relative  to  1990  emission  levels,  with  growth. 


Pollutant 

Sector 

Ontano 

Baseline  Emissions  - 
1990 

(Kilotonnes) 

Ontano 

Projected  Emissions  - 
2015 

(No  New  Reduction 
Activities  after  1990) 

(Kilotcnnes) 

Summary  of  Reduction  Activities 
Reduction  from  1990  Emissions  by  2015 

Protected  Gross  Emission  Reductions 

Projected  Net  Emiss 

Reductions 

Existing  Commitments  plus 

relative  to 

Readily  Available  Opportunities 

1990  levels 

(Kilotonnes) 

(Kilotonnes) 

NOx 

TRANSPORTATION 

Light  Duty  Cars  &  Trucks(gasoline) 

147 

217 

63 

•  7 

Heavy  Duty  Trucks  (diesel) 

120 

159 

107 

68 

Otf-Road  (gasoline) 

11 

14 

- 

-3 

Otf-Road  (diesel) 

104 

159 

- 

-55 

Other  (manne,  aircraft) 

19 

24 

■ 

-5 

ONTARIO  HYDRO 

77 
S3 

77 
82 

19 
43 

19 

INDUST/COMM/RESIDENTIAL 

Copper  and  Nickel  Production 

14 

Iron  and  Steel  Production 

22 

35 

8 

-5 

Petroleum  Refining 

14 

22 

3 

-5 

Pulp  and  Paper  Industry 

9 

17 

- 

-8 

Cement  and  Concrete  Manuf 

10 

16 

3 

-3 

Other  Industrial 

46 

79 

8 

-25 

Residential  -  Fuel  combustion 

16 

15 

'    - 

1 

Commercial  and  Institutional 

8 

13 

3 

-2 

Miscellaneous 

3 

4 

■ 

-  1 

Total  NO  : 

X 

659 

933 

257(27%) 

-  17 

VOCs 

TRANSPORTATION 

210 

309 

168 

Light  Duty  Cars  4  Tmcks(gasoline) 

69 

Heavy  Duty  Trucks  (diesel) 

16 

25 

9 

0 

Otf-Road  (gasoline) 

35 

39 

- 

-4 

Off-Road  (diesel) 

- 

- 

Other  (marine,  aircraft) 

26 

33 

" 

-7 

INDUST/COMM/RESIDENTIAL 

124 

161 

18 

General  Solvent  Use 

-19 

Surface  Coatings  (paint,  etc.) 

122 

179 

38 

-19 

Fuel  Wood  Combustion 

115 

105 

- 

10 

Fuel  Marketing 

35 

46 

19 

8 

Petroleum  Refining 

35 

55 

- 

-20 

Iron  and  Steel  Production 

25 

50 

- 

•25 

Petrochemicals  Production 

12 

25 

7 

-6 

Pulp  and  Paper  Producton 

8 

13 

■ 

-5 

Other  Industnal 

76 

138 

• 

-62 

Dry  Cleaning 

6 

7 

1 

0 

Residential  -  Fuel  Combustion 

1 

1 

■ 

0 

Miscellaneous 

22 

29 

" 

-7 

Total  VOCs: 

868 

1215 

260  (21%) 

-87 

NOTES: 

i)     Readily  Available  Opportunities  are  defined  as  activities  that  are  presendy  under  development  (i.e.,  Canadian  Council  of  Ministers  of  the  Environment 

NOx/VOCs  Management  Plan  initiatives)  and  will  be  realized  on  or  before  the  year  2005 
ii)   The  projected  growth  of  emissions  are  derived  from  the  National  Emission  Inventory  and  Projections  Task  Group  (NEIPTG)-  NEIPTG  Consensus  National  Base 

Case  Forecast,  Version  2.1,  March  1996  (with  an  update  supplied  by  Environment  Canada  to  the  MOEE  in  April  1996). 
iii)  A  negative  reduction  means  an  increase  in  emissions, 
iv)  The  above  Emission  Reductions  do  not  include  reductions  from  a  mandatory  I&M  program  (further  16  and  40  Kilotonnes  of  NOx  and  VOC  emission  reductions, 

v)    Actual  reductions  needed  to  achieve  the  45%  goal  are  obtained  by  taking  45%  of  the  1990  baseline  emissions  (column  3)  and  then  add  the  absolute  value  of  the 

net  emission  reductions  (column  6). 
vi)  The  emission  reductions  for  scenario  1  is  shown  as  gross  emission  reductions  (Column  5) 
vii)  The  emission  reduction  for  scenario  2  is  obtained  by  subtracting  55%  of  total  1990  NOx/VOC  emissions  from  the  projected  unreduced  emissions  (Column  4). 
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Glossary 


Acid  Rain 

A  phenomenon  commonly  associated  with  the  emis- 
sion of  acidic  substances  and  subsequent  deposition  in 
precipitation. 

Acute  Respiratory  Symptom  Days 

Days  when  symptoms  such  as  chest  discomfort, 
coughing,  wheezing,  sore  throat,  head  cold,  chest  cold, 
etc.  are  experienced. 

Adverse  effect  or  impact,  health  effect,  environmental 
effect,  ecological  effect 

One  or  more  of  the  following: 

•  impairment  of  the  quality  of  the  natural  environ- 
ment 

•  injury  or  harm  to  property  or  to  plant  or  animal  life 

•  effect  on  human  health 

•  rendering  any  property  or  animal  life  unfit  for  man 

•  loss  of  enjoyment  or  normal  use  of  property 

•  interference  with  the  normal  conduct  of  business 

Air  Pollution  Index 

The  basis  of  an  alert  and  control  system  for 
deteriorating  air  quality.  It  is  derived  from  the  24-hour 
running  average  of  sulphur  dioxide  (SO2)  and 
suspended  particles. 

Air  Quality  Advisory 

A  forecast  advising  of  impending,  wide-spread  poor 
air  quality  due  to  photochemical  smog  (ground  level 
ozone).  This  advisory  is  jointly  released  by 
Environment  Canada  and  the  Ontario  Ministry  of 
Environment  and  Energy. 

Air  Quality  Index 

A  real  time  information  system  that  provides  the 
public  with  hourly  indication  of  air  quality  in  major 
cities  across  Ontario.  It  is  based  on  six  pollutants: 
sulphur  dioxide>  nitrogen  oxides,  ozone,  carbon 
monoxide,  suspended  particles  and  total  reduced 
sulphur  compounds. 


Ambient  Air  Quality  Criterion  (AAQC) 

A  criterion  developed  by  the  Ontario  Ministry  of 
Environment  and  Energy  that  specifies  the  desirable 
maximum  ambient  air  concentration  of  a  contaminant, 
over  a  specified  averaging  time.  For  example,  the  one 
hour  average  ambient  air  quality  criterion  for  ground 
level  ozone  is  80  parts  per  billion. 

Ambient  air 

The  open  air,  external  to  buildings. 

Asthma  Symptom  Days 

Days  when  asthmatics  experience  an  increase  in 
asthma  symptoms. 

Canadian  Council  of  Ministers  of  the  Environment 
(CCME) 

The  CCME  is  an  intergovernmental  forum  in 
Canada  for  discussion  and  joint  action  on  environmen- 
tal issues  of  national,  international  and  global  concern. 
The  13-  member  governments  (federal  government, 
10  provinces  and  two  territories)  work  as  partners 
in  developing  nationally-consistent  environmental 
standards,  practices  and  legislation. 

Clean  technology 

A  newer  manufacturing  process  that  creates  fewer 
emissions  and /or  uses  less  energy  and  raw  materials 
than  an  existing  manufacturing  process. 

Economic  policy  instruments 

Economic  policy  instruments  include  green  taxes  or 
charges  on  pollution  releases;  refundable  deposits  and 
emissions  reduction  trading.  These  policy  instruments 
can  be  designed  to  complement  existing  regulatory 
frameworks  or  replace  parts  of  them.  Properly 
designed  economic  policy  instruments  can  lead  to 
reduced  costs  and  emissions  by  inducing  low  abate- 
ment cost  sources  to  reduce  emissions  by  a  larger 
extent  than  higher  abatement  cost  sources. 

Emission 

Any  pollutant  which  makes  its  way  into  the  air. 
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Emissions  reduction  trading 

An  emissions  management  system  where  one  pollu- 
tant emitter  can  pay  another  to  reduce  its  emission  by  a 
greater  degree  than  required  by  law  so  that  faster, 
cheaper  and  greater  total  reductions  can  be  realized. 

Inhalable  Particulate  (IP) 

Particulate  matter  with  an  aerodynamic  diameter  of 
10  micrometers  or  less  in  size. 

Minor  Restricted  Activity  Days 

Days  on  which  some  but  not  all  activities  are 
restricted  due  to  illness. 

Modal  Shift 

A  change  in  the  mode  of  transportation,  such  as  the 
use  of  public  transit  instead  of  single  user  vehicles. 

Morbidity 

Various  health  effects,  other  than  mortality;  for 
example,  hospital  admissions. 

Mortality 

Loss  of  life.  Death. 

National  Smog  Management  Plan 

The  National  Smog  Management  Plan  consists  of  a 
series  of  preventive  initiatives  being  developed  by  the 
Federal  Government,  which  complements  the  four 
Regional  Smog  Management  Plans. 

National  Smog  Strategy 

An  integration  of  a  National  Smog  Management 
Plan  and  four  regional  plans. 

Nitrogen  Oxides  (NOx) 

Nitrogen  oxides  is  the  sum  of  nitric  oxide  (NO)  and 
nitrogen  dioxide  (N02)- 


Ontario  Smog  Plan 

An  Ontario  plan  being  developed  by  the  Ontario 
Government  through  a  multi-stakeholders  process  to 
address  the  smog  problem  in  Ontario.  Components  of 
the  plan  include  management  of  NOx,  VOC,  IP  and 
transboundary  emissions.  The  Ontario  Plan  is  one  of 
four  regional  plans  being  developed  across  Canada, 
covering  Ontario  and  Quebec  portions  of  the  Windsor 
Quebec  Corridor,  Lower  Fraser  Valley  in  British 
Columbia  and  South  Atlantic  Region. 

Ozone  (03) 

A  colourless  gas  consisting  of  three  oxygen  atoms. 
It  is  an  important  component  of  photochemical  smog, 
which  is  formed  as  a  result  of  chemical  reactions 
between  nitrogen  oxides  and  volatile  organic  com- 
pounds in  the  presence  of  sunlight  in  the  lower  atmos- 
phere. Ozone  also  occurs  naturally  in  the  upper  atmos- 
phere, where  it  shields  the  earth  from  harmful  ultravio- 
let rays. 

Particulate  Matter  (PM) 

A  general  term  for  airborne  particles  including  dust, 
smoke  ash  and  pollen. 

Photochemical  reaction 

A  chemical  reaction  influenced  or  initiated  by  light, 
particularly  ultraviolet  light. 

Pollution  prevention 

Pollution  prevention  is  any  activity  which  reduces 
or  eliminates  the  creation  of  pollutants  or  wastes  at 
source.  This  is  achieved  through  activities  which 
promote,  encourage  or  require  changes  in  the  basic 
behavioral  patterns  of  industrial,  commercial,  institu- 
tional, community  and  government  generators  or 
individuals. 

Regional  Smog  Management  Plan 

See  Ontario  Smog  Management  Plan  and  National 
Smog  Strategy. 
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Respirable  Particulate  (RP) 

Particulate  matter  with  an  aerodynamic  diameter  of 
2.5  micrometres  or  less  in  size,  that  can  easily  penetrate 
into  the  lungs. 

Respiratory  restricted  activity  days 

Days  spent  in  bed,  days  missed  from  work  and 
days  when  activities  are  partially  restricted  due  to 
respiratory  illness. 

Smog 

The  term  comes  from  the  words  "smoke"  and  "fog" 
and  is  a  harmful  mixture  of  gaseous  and  inhalable 
pollutants.  It  sometimes  refers  to  the  brown-yellowish 
haze  we  often  see  blanketing  the  horizon  in  urban 
centres  during  summer  and  fall  months.  Important 
components  in  the  summer  are  ozone  and  inhalable 
particulates.  In  winter,  it  is  primarily  airborne  inhalable 
particulates. 

Southern  Ontario  Corridor 

The  Southern  Ontario  Corridor  is  approximately  the 
area  in  Ontario  south  of  a  line  joining  Grand  Bend  on 
Lake  Huron  and  Arnprior  on  the  Ottawa  River. 


Sulphur  dioxide  (S02) 

Sulphur  dioxide  is  a  colourless  gas  with  a  strong 
pungent  odour  at  air  concentrations  over  5  parts  per 
million.  Sulphur  dioxide  can  be  converted  via  a 
number  of  atmospheric  reactions  to  sulphuric  acid 
and  sulphate  aerosols.  These  compounds  are  major 
components  of  acid  rain. 

Volatile  Organic  Compound  (VOC) 

For  the  purpose  of  this  document,  volatile  organic 
compound  is  defined  as  any  organic  compound  which 
participates  in  atmospheric  photochemical  reactions. 
The  exception  are  those  organic  compounds  which 
have  been  specifically  excluded  because  they  have  neg- 
ligible photochemical  activity  such  as:  methane;  methyl 
chloroform;  ethane;  methylene  chloride;  CFCs;  HCFCs; 
HFC;  and  FC-23. 

Windsor  Quebec  Corridor 

The  Windsor  Quebec  Corridor  consists  of  an  Ontario 
and  a  Quebec  portion,  and  extends  from  Windsor, 
Ontario,  to  Quebec  City,  Quebec.  The  Ontario  portion 
is  referred  to  as  the  Southern  Ontario  Corridor  (see 
Southern  Ontario  Corridor). 
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